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26. [Amended] The method of claim [25,] 21 wherein x is selected such that the transistor has 
a [the desired] charge retention time [is approximately] of between 1 second and 10^ years. 



32. [Twice Amended] The method of claim 29, further comprising oxidizing the gate 
[material] to form a thin layer of oxide on the gate [material]. 
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43. [AmerMed] A method of fabricating a transistor comprising: 
forming\an insulating layer on a substrate; 

forming a layer of a silicon carbide compound Si,.^C^ on the insulating layer wherein x is 
between 0 and 1 /j^ ^Tid 

removiiflg^rtions of the insulating layer and the layer of the silicon carbide compound 
Sii.^C^ to form a gate^on the substrate. 



45. [Amended] The method of claim 43, further comprising: 

[selecting x to establish an approximate barrier energy between the layer of the silicon 
carbide compound Sij.^C^ and the insulating layer;] 

forming a well region in the substrate; 

forming field oxide on the substrate to define an active region; 

doping the silicon carbide compound Sij.^Cj^ while forming the layer of the silicon carbide 
compound Sij.^C^ on the insulating layer; and 

wherein forming an insulating layer comprises forming a layer of gate oxide or a layer of 
tunnel oxide on a silicon substrate by dry thermal oxidation; 

wherein forming a layer of a siUcon carbide compound Sij.^C^ comprises depositing a 
film of a polycrystalline or microcrystalline doped silicon carbide compound Si^.^C^^ on the 
insulating layer; and 

wherein removing comprises: 

patterning the layer of the silicon carbide compound Si^.^C^; and 
etching the layer of the silicon carbide compound Sij.^C^ and the insulating layer 
to form a gate with plasma etching, or reactive ion etching, or a combination of plasma etching 
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50. [Amended] A method of fabricating a transistor comprising: 
forming anWsulating layer on a silicon substrate; 
forming a laW of a silicon carbide compound Sii.^C^ on the insulating layer wherein x is 
d.^^^^ between 0 and 1 .0 ; jL-v 

doping the lajvei cff the silicon carbide compound Sij.^Q with a p-type implantation; and 
removing portio^ of the insulating layer and the layer of the silicon carbide compound 
Si,.,C, to form a gate on q;ie substrate. -=====^--===^== 



52. [Amended] The method of claim 50, further comprising: 

[selecting x to establish an approximate barrier energy between the layer of the silicon 
carbide compound Sii.^Q and the insulating layer;] 

forming a well region in the silicon substrate; 

forming field oxide on the silicon substrate to define an active region; 

doping the silicon carbide compound Sij.^Q while forming the layer of the silicon carbide 
compound Sij.^Q on the insulating layer; and 

wherein forming an insulating layer comprises forming a layer of gate oxide or a layer of 
tunnel oxide on a silicon substrate by dry thermal oxidation; 

doping the layer comprises doping the layer of the silicon carbide compound Si^.^C^ with 
a p-type implantation of a boron dopant; 

wherein forming a layer of a silicon carbide compound Sij.^C^ comprises depositing a 
film of a poly crystalline or microcrystalline doped silicon carbide compound Sij.^Q on the 
insulating layer; and 

wherein removing comprises: 

patterning the layer of the sihcon carbide compound Sij.^C^; and 
etching the layer of the silicon carbide compound Si|_^C^ and the insulating layer 
to form a gate with plasma etching, or reactive ion etching, or a combination of plasma etching 
and reactive ion etching. 




'^<-^55. [Amended] AVbthod of fabricating a transistor comprising: 
forming an in^imtimg layer on a silicon substrate; 




AMENDMENT AND RESPONSE UNDER 37 CFR §1.111 Page 4 

Serial Number: 09/256,643 Dkt: 303.324US2 

Filing Date: February 23, 1999 

Title: TRANSISTOR WITH VARIABLE ELECTRON AFFINITY GATE AND METHODS OF FABRICATION AND USE 

forming a laye^of a silicon carbide compound Sii.^C^ on the insulating layer wherein x is 
between Q and LQ; 

doping the layer oYthe silicon carbide compound Si^.^^C^ with an n-type ion implantation; 

^^-^ and 

^ removing portiosMif thfe insulating layer and the layer of the silicon carbide compound 

Sii ^C^ to form a gate on the substrate. 



57. [Amended] The method of claim 55, further comprising: 

[selecting x to establish an approximate barrier energy between the layer of the silicon 
carbide compound Sii.^C^ and the insulating layer;] 

forming a well region in the silicon substrate; 

forming field oxide on the silicon substrate to define an active region; 

doping the silicon carbide compound Sij.^Q while forming the layer of the silicon carbide 
compound Si,.^C^ on the insulating layer; and 

wherein forming an insulating layer comprises forming a layer of gate oxide or a layer of 
tunnel oxide on a silicon substrate by dry thermal oxidation; 

wherein forming a layer of a silicon carbide compound Sij.^C^ comprises depositing a 
film of a polycrystalline or microcrystalline doped sihcon carbide compound Sij.^^C^ on the 
insulating layer; and 

wherein removing comprises: 

patterning the layer of the silicon carbide compound Sij.^Q; and 
etching the layer of the silicon carbide compound Sii.^C^ and the insulating layer 
to form a gate with plasma etching, or reactive ion etching, or a combination of plasma etching 
and reactive ion etching. 
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60. [Amended] A method 6f fabricating a floating gate transistor comprising: 
•Q^J^ forming an insulating laVer on a substrate; 



0 ^ forming a layer of a silici 
be tw een 0 and l.Q; 



sarbide compound Sij.^C^ on the insulating layer wherein x is 



removing portions of thei^sulating layer and the layer of the silicon carbide compound 
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VSii ^C^ to form a floating gate on the substrate; 

forming an intergatc djelectnc on the floating gate; and 
Qif^^^ forming a controrgafe over the intergate dielectric. 



62. 



[Amended! The method of claim 60, further comprising: 

[selecting x\d estabHsh an approximate barrier energy between the layer of the silicon 
carbide compound SiVc^ and the insulating layer;] 
forming a v^ell Wion in the substrate; 

forming field oxrae on the substrate to define an active region; 

doping the siliconVarbide compound Sii.^C^ v^hile forming the layer of the siHcon carbide 
compound Sij.^Q on the iikulating layer; 

forming a source rej^ion and a drain region in the substrate and separated by a channel 
region in the substrate; and 

v^herein forming an irkulating layer comprises forming a layer of tunnel oxide on a 
silicon substrate by dry thermal oxidation; 

v^herein forming a layen of a silicon carbide compound Si, ^C^ comprises depositing a 
film of a polycrystalline or micibcrystalline doped silicon carbide compound Sij.^Cj^ on the 
insulating layer; 

v^herein removing comprises: 

patterning the layerV)f the^icon carbide compound Si,_^C^; and 
etching the layer )f tne silicon carbide compound Sii.^Q and the insulating layer 
to form a floating gate with pl^ qa qtcji ia^ or reactive ion etching, or a combination of plasma 
etching and reactive ion etching; 

wherein forming an intergate dtelectric comprises oxidizing the floating gate by plasma 
oxidation to form an intergate dielectric on the floating gate; and 

wherein forming a control gate Comprises forming a polysilicon control gate over the 
intergate dielectric. 



[Amended] A method of fabricating a floating gate transistor comprising: 
forming an insu^n^ layer on a silicon substrate; 



AMENDMENT AND RESPONSE UNDER 37 CFR§ 1.111 Page6 

Serial Number: 09/256,643 Dkt: 303.324US2 

Filing Date: February 23. 1999 

Title: TRANSISTOR WITH VARIABLE ELECTRON AFFINITY GATE AND METHODS OF FABRICATION AND USE 



£L forming a layer of a silic^^ carbide compound Sii.^Q on the insulating layer wherein x is 

I i ^ be tw een Q and LQ; 

removing portions of the inflating layer and the layer of the silicon carbide compound 

C^^^ forming an intergate dieldetriron the floating gate; and 
forming a control gate over tt^ intergate dielectric. 



doping the layer of the silicon carbide compound Sij.^C^ with an n-type ion implantation; 
removing portions of the ingulating layer and tl 
Sii.^Q to form a floating gate on tlmsiljcon substrate; 
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67. [Amended] TBe method of claim 65, further comprising: 

[selecting x to eVtablish an approximate barrier energy between the layer of the silicon 
carbide compound Si,.^C\and the insulating layer;] 
forming a well regiW in the silicon substrate; 

forming field oxide on the silicon substrate to define an active region; 
doping the silicon cardide compound Sij.^C^ while forming the layer of the silicon carbide 
compound Sii.^^C^ on the insulatmg layer; 

forming a source region aJid a drain region in the silicon substrate and separated by a 
channel region in the silicon substrate; and 
^ ]q wherein forming an insulatinje layer comprises forming a layer of tunnel oxide on a 

silicon substrate by dry thermal oxidant 

wherein forming a layer of a sil\<i)n carfeide compound Sii.^C^ comprises depositing a 
film of a polycrystaUine or microcrystajfl^ne dopqd silicon carbide compound Si,_^C^ on the 
insulating layer; 

wherein removing comprises: 

patterning the layer of the sihVon carbide compound Sij.^Q; and 
etching the layer of the silicon carbide compound Si,.^C^ and the insulating layer 
to form a floating gate with plasma etching, or pactive ion etching, or a combination of plasma 
etching and reactive ion etching; 

wherein forming an intergate dielectric comprises oxidizing the floating gate by plasma 
oxidation to form an intergate dielectric on the floating gate; and 

wherein forming a control gate comprises forming a polysilicon control gate over the 
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intergate dieleo|ric 



68 



JD y Sij ^C^ to form a floating 




[Amendedjy\. method of fabricating a memory cell comprising: 
forming an insulating layer on a substrate; 

forming a layeX of a silicon carbide compound Sij.^C^ on the insulating layer wherein x is 
between Q and 1.0; 

removing portio 



the insulating layer and the layer of the silicon carbide compound 
n the substrate; 
forming an inter^&teWielectric on the floating gate; and 
forming a control gatf over the intergate dielectric. 
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70. [Amended] The)niethod of claim 68, further comprising: 

[selecting x to establish an approximate barrier energy between the layer of the silicon 
carbide compound Sij.^C^ and the insulating layer;] 

forming a well regiom in the substrate; 

forming field oxide oAthe substrate to define an active region; 

doping the sihcon carbiMe compound Sii_^C^ while forming the layer of the silicon carbide 
compound Si,.^C^ on the insulating layer; 

forming a source region aixji a drain region in the substrate and separated by a channel 
region in the substrate; and 

wherein forming an insulati^jgjayer comprises forming a layer of tunnel oxide on a 
silicon substrate by dry thermal o^ic 

o/t a siUcori/ carbide compound Si^.^^Q comprises depositing a 
he doped silicon carbide compound Sij.^C^ on the 



wherein forming a layer i 
film of a polycrystalline or mici; 
insulating layer; 



wherein removing comprises; 

patterning the layer of the ^licon carbide compound Si^.^C^; and 
etching the layer of the silicon carbide compound Sii.^Q and the insulating layer 

to form a floating gate with plasma etching,\or reactive ion etching, or a combination of plasma 

etching and reactive ion etching; 
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wherein forming an intergate dielectric comprises oxidizing the floating gate by plasma 
^a^^^J^idation to form an intergateifiielectric on the floating gate; and 

^ b wherein forming a cgnx^oj gate comprises forming a polysilicon control gate over the 
^^-^^tergate dielectric. 



73. [AmendedVA method of fabricating a memory cell comprising: 
forming an imsulating layer on a silicon substrate; 

forming a lay^ of a silicon carbide compound Si^.^C^ on the insulating layer wherein x is 
between 0 and 1 .0 ; 

doping the layer hf the silicon carbide compound Si^.^C^ with an n-type ion implantation; 

removing portioriaorthe insulating layer and the layer of the silicon carbide compound 
Sii.^C^ to form a floatingygatoron the silicon substrate; 

forming an intergafSdielectric on the floating gate; and 
forming a control gate over the intergate dielectric. ^ 



i4 



75. [Amended] The method of claim 73, further comprising: 

[selecting x to establish an approximate barrier energy between the layer of the silicon 
carbide compound Sij.^C^^ and the insulating layer;] 

forming a well region in the silicon substrate; 

forming field oxide on the silicon substrate to define an active region; 

doping the sihcon carbide compound Sij.^C^ while forming the layer of the siUcon carbide 
compound Si^.^Q on the insulating layer; 

forming a source region and a drain region in the silicon substrate and separated by a 
channel region in the silicon substrate; and 

wherein forming an insulating layer comprises forming a layer of tunnel oxide on a 
silicon substrate by dry thermal oxidation; 

wherein forming a layer of a sihcon carbide compound Sij.^Q comprises depositing a 
film of a polycrystaUine or microcrystalline doped silicon carbide compound Sii.^Q on the 
insulating layer; 

wherein removing comprises: 



